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Evidence-based 
Courseware Improvement with 
OpenSimon Analytics



“Improvement in 
post-secondary 
education will 
require converting 
teaching from a solo 
sport to a 
community-based 
research activity.”



How do we design and improve learning?



Experts can 
describe only 
30% of what 
they know!

What we know
about our 
own learning

What we 
do not know we 
know

Intuition-based design lacks information



Data breaks illusions



Making learning something you can observe



Model Practice

Making learning something you can observe



The Simon Approach: Learning Engineering



Design

DevelopDeliver

Discover

to support applying learning engineering 
to the life cycle of educational projects

OpenSimon Toolkit



The 
Tetrad 
Project

DANCE
Discourse Affordances 

for Natural Collaborative 
Exchange

From tools…



Y o u r  T o o l s  a n d  
A p p r o a c h e s

The 
Tetrad 
Project

DANCE
Discourse Affordances 

for Natural Collaborative 
Exchange

IN
T

E
G

R
A

T
IO

N
 +

  
IN

T
E

R
O

P
E

R
A

B
IL

IT
Y

 B
A

C
K

B
O

N
E …to ecosystem





LearnSphere

http://learnsphere.org

• Shared educational 
datasets and analytic 
methods

• Workflow tools:
• Data transformation
• Analysis
• Visualization

• Causal Modeling



Scientifically-based, open, online-
learning environments based on 
the integration of technology,  the 
science of learning and teaching.  

OLI is designed to simultaneously 
improve learning and facilitate 
learning research.



Learning design as hypothesis



Data drives powerful Feedback Loops



Instrumented

• Data Collection
• NOT Click Stream
• Learner Interactions
• Semantic Context
• Implies Design



What are potential sources of data?

• The course itself
• Learner performance
• Learner usage
• Learner feedback
• Instructor feedback



What are potential sources of data?

• The course itself
• Learner performance
• Learner usage
• Learner feedback
• Instructor feedback



Data and Analytics

Types of Data Types of Analytics
Structural Design Audit



Model



Structural data

• Content
• Practice Opportunities
• Assessment Opportunities

• What is my model?
• Does it reflect best practices?
• Is my hypothesis complete enough for testing?



Design Audit



This was all before students worked with your 
course materials…



Data and Analytics

Types of Data Types of Analytics
Structural Design Audit

Use and Assessment RISE



RISE:
Resource
Inspection
Selection
Enhancement



Inputs and 
workflow

Demonstration

LearnSphere Component



Low Content Use           High

High

Learning

Low

● High student prior 
knowledge

● Inherently easy 
learning outcome 

● Highly effective 
content

● Poorly written 
assessment

● Low student 
motivation

● High life distraction
● Too much material
● Difficulty accessing 

resources

● Effective resources
● Effective assessment
● Strong outcome 

alignment

● Poorly designed 
resources

● Poorly written 
assessments

● Poor outcome 
alignment

● Difficult learning 
outcome

Outputs and Analysis



Data and Analytics

Types of Data Types of Analytics
Structural Design Audit

Use and Assessment RISE

Learner Interaction Model Validation & 
Improvement



Model: Learning Curve Analysis

http://learnsphere.org



Other Learning Curves

http://learnsphere.org



Model: Does practice support assessment?



Discontinuity Analysis 

http://learnsphere.org



Discontinuity Analysis

http://learnsphere.org



Data and Analytics

Types of Data Types of Analytics
Structural Design Audit

Use and Assessment RISE

Learner Interaction Model Validation & 
Improvement

Performance Activity Improvement



Activity: Where can individual activities and 
questions be improved?



Activity Improvement





In Progress

SAIL Platform

Caliper



Handouts



Design Audit

Legend



Model Analytics: Learning Curve



Model Analytics: Practice vs. Assessment



Activity Analytics

Legend



Design Audit

Legend



Model Analytics: Learning Curve



Model Analytics: Practice vs. Assessment



Activity Analytics

Legend



Extra





Do we know when we are learning?
• Students are poor at judging what 

they learned



Do we know when we are learning?
• Students are poor at judging what 

they learned
• Liking is not learning



Do we know when we are learning?
• Students are poor at judging what 

they learned
• Liking is not learning
• Why? Students have insufficient 
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Do we know when we are learning?
• Students are poor at judging what 

they learned
• Liking is not learning
• Why? Students have insufficient 

mental resources to learn and 
monitor their own learning 

We experience illusions of knowing and learning



Why? 

Learning is mostly outside our 
conscious awareness



Which learning resources are 
making the most difference in 
your courses?

Try this workflow on your data 
at LearnSphere.org!

Design

DevelopDeliver

DiscoverDiscovery: Does doer effect apply across 
courses?

Koedinger et al. (2016). Is the Doer Effect a Casual Relationship? How Can We Tell and Why It’s Important.



A - RISE



A - Design Audit

Legend

Skill: Use the criteria of currency, relevance, point of view and authority to evaluate sources in 
relation to particular research goals and objectives.



A - Model Analytics: Learning Curve



A - Model Analytics: Practice vs. Assessment



B - Design Audit

Legend

_u05_m04_Evaluate_currency Evaluate a source on its currency.
_u05_m04_Evaluate_pov Evaluate a source on its point of view.
_u05_m04_Evaluate_relevance Evaluate a source on its relevance.
_u05_m04_Evaluate_authority Evaluate a source on its authority
_u05_m04_Evaluate_Comprehensive Evaluate a source on all four dimensions.



B - Learning Curves 

_u05_m04_Evaluate_authority

_u05_m04_Evaluate_authority

_u05_m04_use_skill



B – Practice vs. Assessment



B - Activity Analytics

Legend


